Absence of field-induced charge-density wave states in (Per)2Pt(mnt)2 
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Graf et al. recently attributed features in 
the magnetic-field-dependent longitudinal resistance of 
(Per)2Pt(mnt)2 to a cascade of field-induced charge- 
density waves (FICDWs). Here we show that a quanti- 
tative magnetotransport analysis reveals orbital quanti- 
zation to be absent, disproving the presence of FICDWs. 
The conduction is instead dominated by the sliding CDW 
collective mode at low temperatures. 

It has been suggested 0] that FICDWs occur in charge- 
density wave (CDW) systems in strong magnetic fields 
when orbital quantization facilitates nesting of quasi- 
one-dimensional Zeeman-split bands. The free energy 
is minimised at low integral Landau subband (LS) fill- 
ing factors h' by the formation of a Landau gap at the 
Fermi energy Hence, as is the case in field-induced 
spin-density wave states (FISDW) orbital quantiza- 
tion is implicit in FICDW formation, yielding a Hall 
conductivity axy ~ 2i'e^/ ah (where a ~ 20 A is the 
layer spacing) and a longitudinal conductivity Oxx ~ 
(To exp[— A/fcer] that is very small and thermally ac- 
tivated. Since Oxyj^xx = Pxy/Pxx ^ 1, conditions are 
ripe for the quantum Hall effect, where pxy ~ ^/cTxy ~ 
a/i/2i/e^, while the longitudinal resistivity, 

Pxx ~ cTxx/a-ly ~ (a/i/2i'e^)^croexp[-A/fcBr], (1) 

is comparitively small and decreases with decreasing tem- 
perature T. The data of Ref. Q are inconsistent with this 
scenario: the apparent pxx has the inverse T-dependence 
to Eq. n and a magnitude pxx ~ 0.5 flm at 0.5 K (es- 
timated using the given crystal dimensions fj) that is 
much too large. Since the Hall resistivity cannot exceed 
Pxy ~ 30 X 10~^ flm, this implies Pxy/pxx 10""*, in- 
compatible with LS formation. 

By neglecting to change their sample current from / = 
1 /iA, Graf et al. also failed to observe the highly non- 
linear behavior of the resistivity. Fig. H^a) shows our 
measurements of the resistance of a similar single crystal 
of (Per)2Pt(mnt)2 versus field for several currents. These 
data show that for J ~ 1 pA and T « 0.5 K (conditions 
similar to Ref. 0), the conductivity is clearly in the non- 
linear regime, where it is dominated by the sliding CDW 
collective mode, at all magnetic fields < 33 T. What Graf 
et al term "magnetoresistance" is therefore not strictly 
magnetoresistance at all, but mostly the consequence of 


field-induced changes in the threshold electric field Et 
required to depin the CDW from the lattice. Thus, the 
combined data of Graf et al. 1] and Fig.^a) correspond 
to a scenario in which axy ~ 0, giving a total resistivity 

Pxx = {<Jo exp[-A/fcBT] + j/Et)-\ (2) 
in which the thermally-activated conductivity and the 
CDW collective mode occur in parallel. Here, j is the 
current density; note that Et may itself depend on T. 
Such behavior is totally inconsistent with the predictions 
of Eq. n rather than being caused by FICDW phases , 
the steps in pxx probably correspond to field-induced 
changes in Et. 

The cooperative dimerization of the Pt spins in 
(Per)2Pt(mnt)2 can easily provide a mechanism for ad- 
ditional phase transitions or changes in Et compared to 
(Per)2Au(mnt)2 H]. The Pt spins couple strongly to both 
the CDW, via distortions of the crystal lattice, and the 
magnetic field, as shown by the fact that they dominate 
the total magnetic susceptibility (i.e. the change in free 
energy of the composite system as a function of field) 
(Fig. ^b)). Their effect on the phase diagram is likely 
to be significant until all spins are fully aligned by a field 
B > 40 T (Fig.mb)). 
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FIG. 1: (a) Resistance versus field for (Per)2Pt(mnt)2 at var- 
ious currents, (b) Magnetization Al of many randomly ori- 
ented (Per)2Pt(mnt)2 crystals at T = 0.50 K; Al does not 
saturate by B « 40 T. 
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